Projections of future population mental health are important in planning treatment and services. However, such projections are currently restricted by the paucity of evidence about changes in population rates of mental disorder in the UK. 1 There has been concern since the 1970s that the prevalence of mental disorders is increasing. [2] [3] [4] General practice records have been used to estimate trends, but are subject both to time-related changes in diagnostic and prescribing behaviour, and to reporting issues. 5 The British Adult Psychiatric Morbidity Survey (APMS) programme (http://www.mentalhealthsurveys.co.uk) included repeated, largescale cross-sectional surveys of the English adult population in the years 1993, 2000 and 2007, with standardised and essentially unchanged methods of evaluation. [6] [7] [8] [9] This programme was intended to monitor the mental health of people living in private households in England, in order to inform governmental objectives for mental health. 10 Because the survey involved repeated cross-sectional surveys, it is possible to compare the health experience of successive birth cohorts, resampled as they aged over a period of 15 years. Although published APMS data indicate increases in the reporting of all neurotic symptoms in some age and gender groups, 9 analysis by age and survey cannot provide a comprehensive view of the trends in health that emerge as cohorts age. For this study we used APMS data to describe age profiles and cohort differences, with the null hypothesis that successive birth cohorts experience the same prevalence of common mental disorder as they age.
Method
The methods used for the three national surveys are described in detail elsewhere. [6] [7] [8] [9] Adults living in private households in England were sampled using population-based multiphase probability sampling and interviewed in the first phase by lay interviewers. Although improvements were made in successive surveys, the emphasis was on using identical instruments wherever possible. Stratification of primary sampling units by region and socioeconomic characteristics was more fine-grained in 2007 than in 2000 and 1993, but in each case data were weighted to represent the English household population at the time of survey. The APMS sample size was designed to have the statistical power to estimate the prevalence of rare disorders (0.5-1.0%) by age, gender and region, and therefore has sufficient power for an analysis of more common disorders by age, gender and birth cohort. Data on common mental disorders were available at all three points in time with identical questions. 
Measures
Common mental disorder and neurotic symptoms were assessed using the CIS-R in all three surveys. 12, 13 Background There are concerns that the prevalence of mental disorder is increasing.
Aims
To determine whether the prevalence of common adult mental disorders has increased over time, using age-periodcohort analysis.
Method
The study consisted of a pseudocohort analysis of a sequence of three cross-sectional surveys of the English household population. The main outcome was common mental disorder, indicated by a score of 12 or above on the Revised Clinical Interview Schedule (CIS-R). Secondary outcomes were neurotic symptoms likely to require treatment, indicated by a CIS-R score of 18 or over, and individual subscale scores for fatigue, sleep problems, irritability and worry.
Results
There were 8670 participants in the 1993 survey, 6977 in the 2000 survey and 6815 in the 2007 survey. In men a significant increase in common mental disorder occurred between the cohort born in 1943-9 and that born in 1950-6 (odds ratio 1.4, 95% CI 1.1-1.9) but prevalence in subsequent cohorts remained largely stable. More extended increases in prevalence of sleep problems and mental disorders were observed in women, but not consistently across cohorts or measures.
Conclusions
We found little evidence that the prevalence of common mental disorder is increasing.
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comprises depression and anxiety disorders, including generalised anxiety disorder, panic disorder, phobias and obsessive-compulsive disorder. The CIS-R is a structured schedule designed for lay interviewers. Questions refer to neurotic symptoms experienced in the past week or month. It provides a total score reflecting the overall severity of neurotic symptoms. In the analyses provided here, the total score was dichotomised at 12 and above, indicating that a common mental disorder was likely to be present, and at 18 and above, indicating a level of neurotic symptoms likely to require treatment. We also analysed the four most prevalent symptoms of those assessed by the CIS-R: sleep problems, fatigue, worry and irritability. These were regarded as present if the relevant symptom scored at least 2 from a total score of 4, and contributed to the overall CIS-R score.
Age-period-cohort analysis
It is now accepted that age effects are more properly studied by observing birth cohorts as they age, rather than a set of rates by age at a given point in time. 14 We need to distinguish between age, period and cohort effects. People may be exposed to risk of disorder because they are passing through an age of risk (an age effect). This will be apparent in differences in prevalence by age in all cohorts that have attained that age. Equally they may be exposed to disorder because they are passing through a time of risk. In this instance, different cohorts will experience the disorder at different ages, corresponding to their age at the relevant date (a period effect). Finally, birth cohorts may exhibit differing risk because of long-term effects on their health resulting from sharing a particular age and time of risk. For example, if child-rearing practices have a long-term effect on the child's mental health, trends in child-rearing practices would be expressed as a cohort difference in adults. A similar argument may be made for changes in social conditions during the transition to adulthood. 15 It is difficult to separate age, period and cohort effects statistically, as this usually requires assumptions beyond those that the data allow. 16 Our approach was to carry out an age-periodcohort analysis using a constraint-based approach, as described by Keyes et al. 17 We conceptualised cohort differences in common mental disorder as arising from common influences on the experience of birth cohorts at key moments of development. Period effects on common mental disorder were conceptualised as contemporaneous influences that potentially confound the relationship between birth cohort and prevalence. In the logistic regression modelling, period effects were constrained to be zero, in order to estimate age and cohort effects. The validity of our constraint could not be tested empirically, but we examined its plausibility by reference to information from sources other than the APMS data-set, for example prevailing economic conditions indicated by changes in the rate of unemployment. In addition, we examined the effect on the results of choosing an alternative constraint.
Participants
Data were weighted to allow for survey design and differences in non-response by age, region and socioeconomic status, so that results are representative of the English household population of comparable age at the time of survey. 9 The lower age limit was 16 years, and the upper age limit surveyed was 64 years in 1993 and 74 years in 2000, with no upper age limit in 2007. Because of the 7-year gaps between surveys, nine 7-year birth cohorts were defined, based on participants' ages at the time of the respective surveys. These covered birth dates from 1929 to 1991, and nine age groups from 16-22 years through 72-78 years. Birth cohort attribution is approximate, insofar as precise birth dates were not available. Those aged 72-74 years in the 2000 survey were excluded because they did not form a complete 7-year birth cohort. Those aged 79 years and over when interviewed in 2007 were also excluded, as these cohorts were sampled only once and were strongly selected by survival, making interpretation difficult.
Statistical analysis
Data for men and women were analysed separately. The weighted prevalence of common mental disorder was graphed by age (the midpoint of the 7-year age group) and birth cohort. The svylogistic procedure in Stata version 11.0 for Windows was used to fit logistic regression models for age and birth cohort, taking into account the survey design. The final model was chosen using backwards selection to determine the adjustment for age, starting with cubic age. Using the age midpoint for each 7-year age group, the linear effect of age, together with indicator variables for 7-year birth cohort, were forced into the model. Thus, all models included a linear effect of age, and quadratic and cubic effects of age were included where statistically significant at the 5% level. Models were compared using the Wald test. 18 Differences in prevalence of common mental disorder were estimated between successive pairs of birth cohorts. Smoothed profiles of disorder by age were plotted for the median cohort, born 1957 to 1963.
Results
In 1993 a total of 8670 adults aged 16-64 years were interviewed in English private households; 6977 adults aged 16-71 years were interviewed in 2000, and 6815 adults aged 16-78 years were interviewed in 2007 (online Table DS1 ). Prevalence of common mental disorder and neurotic symptoms categorised by gender and survey are given in Table 1 . There was little change in rates for women, but prevalence of common mental disorder was somewhat higher in 2000 than in 1993 or 2007 for men. Missing items were minimal and did not affect the conclusions.
Age and cohort differences
The smoothed prevalence of common mental disorder (CIS-R score 12 or above) peaked between ages 40 years and 50 years in men, but did not change with age in women (Figs 1, 2) . The prevalence of symptoms likely to require treatment (CIS-R score 18 or above) also peaked after age 40 years in both men and women. The prevalence of irritability declined as cohorts aged, and the decline accelerated after age 40 years in men. In men, the prevalence of worry peaked around age 40 years, whereas the prevalence of worry declined with age in women. Fatigue increased with age in men, whereas in women prevalence was consistently high across the age groups, at around 36%. Sleep problems increased markedly with age in both genders.
There was a step-change in male cohorts, with an increase in age-adjusted prevalence both of common mental disorder and of neurotic symptoms likely to require treatment. This occurred between the cohort born in 1943-9 and that born in 1950-6 (Table 2 and Fig. 3 ; online Table DS2 ). In part, these differences may have been driven by highly significant increases in fatigue and sleep problems. There was no further increase in prevalence across male cohorts born in 1950 and later, with the exception of a high prevalence of neurotic symptoms likely to require treatment in men aged 16-22 years in 2007, a cohort sampled only once.
As the cohort born in 1943-9 had lower rates than their successors on all measures at all three surveys, an age-period interaction seems unlikely. An alternative, given that the early cohorts were interviewed only in middle age, is to model the discontinuity purely in terms of age, with a rapid falling-off in prevalence with age after 50 years. However, the difference between the cohort born in 1943-9 and their successors remained statistically significant, even when additional parameters were included in the model to allow the functional form of the relationship with age to differ before and after age 43 years, fitting a more rapid decline in prevalence with age greater than 43 years.
There was an apparent peak in male prevalence of common mental disorder and neurotic symptoms in 2000, with a higher prevalence than in 1993 and 2007 across a number of cohorts and measures. Although this apparent period difference is ignored in our model, we carried out a sensitivity analysis by entering a term to allow for additional prevalence in 2000 only. This confirmed that the peak in 2000 does not confound our main finding of a discontinuity in the prevalence of common mental disorder between the male cohort born in 1950-6 and that born in 1943-9. Ignoring this period effect also leads to some overstatement of the trends in prevalence with age for both men and women in Figs 1 and 2 , but the sensitivity analysis suggested that the impact of this was marginal.
Among women there were mixed trends in prevalence of common mental disorder across cohorts (Table 2, Fig. 4) . Compared with the preceding cohort, those born in 1950-6 had a statistically greater prevalence of common neurotic disorder and of sleep problems and worry, but these differences between cohorts were less pronounced than in the male population. Women born between 1957 and 1963 had particularly high rates of common mental disorder and neurotic symptoms likely to require treatment when surveyed in 2007 aged 44-50 years. The female prevalence of fatigue and irritability was high, up to 30% in some age groups, but remained stable or even decreased across succeeding cohorts. There were statistically significant increases in prevalence of sleep problems across four pairs of cohorts, and significant increases in prevalence of worry across two pairs of older cohorts. However, the prevalence of common mental disorder, irritability and worry declined significantly between the cohort born in 1957-63 and that born in 1964-70.
Discussion
This is the first analysis from the National Survey Programme to examine the mental health of successive English birth cohorts as they age. The main finding is of stability in prevalence of common mental disorder in men, with the exception of a step-change in prevalence between the cohort born in 1943-9 and their successors born in 1944-50. Those born in 1944-50 experienced a higher prevalence of disorder, which was then reproduced in subsequent birth cohorts. The pattern in Fig. 3 , of lower rates in cohorts born before 1950 and then subsequent cohorts 'meshing' to form a stable prevalence by age profile, is also apparent for neurotic symptoms requiring treatment, fatigue and sleep problems in men.
There is greater uncertainty in the measures for women, with increased prevalence of sleep problems, but only limited evidence for an increase in other symptoms or common mental disorder in younger cohorts as they age.
Comparison with other studies
At one time it was common to analyse the age-specific incidence of mental disorders for successive cohorts of individuals (for example, Kessler et al). 19 However, these studies used lifetime prevalence as a first indication of changes in risk in succeeding cohorts, which is subject to recall bias. Relatively small biases in recall can result in apparent cohort effects. 20 Our study has the advantage of using point prevalence, so that such recall bias is not an issue, although -as with any health survey -there may be differential reporting due to the social unacceptability of admitting poor health.
Comparing self-reported mental health diagnoses in the Health Survey for England, Rice et al found a similar cohort difference to that reported here, with those born in 1950-4 having higher prevalence. 21 An increase in prevalence of sleep loss through worry, attributed to the recession of the early 1990s, has been reported in the 1984 Health and Lifestyle survey, followed up in 1991-2. 22 Given that unemployment started to rise in 1989 and peaked in 1993, a higher prevalence of neurotic symptoms might be expected in 1993 than in 2000 in the APMS. This is indeed the case for irritability and worry in women, but not for sleep problems and fatigue. However, the observed peak in prevalence in 2000 for men may indicate that prevalence peaked at a higher rate still after 1993 and was declining in 2000.
Data on trends in psychological distress from the 1958 National Child Development Study and the 1970 British Cohort Study have also been presented by Sacker & Wiggins. 23 Their finding of an increase in psychological distress up to age 40 years is consistent with our analyses. However, the reported increase in distress between the two cohorts in both genders contrasts with our findings for men, although the British Cohort Study only provided comparable data at ages 26 years and 30 years.
Strengths and weaknesses
Choosing to fit age-cohort models has the consequence that hypotheses about period differences cannot be tested. Further, it is possible that such influences confound the relationships that we have reported between birth cohort and disorder. To assess the potential for such confounding we have critically examined the possibility of period effects due to survey, treatment, and economic and social conditions.
A strength of this study is its use of standardised psychiatric evaluation with identical measures across three large, representative cross-sections of the English household population, spanning 15 years. Therefore, the possibility of spurious period differences arising artefactually from changes in survey methods is small. There is, however, a period difference in the response rate, which was clearly lower in 2007 than in 1993 and 2000. Although national surveys have the advantage of producing data on large representative samples, there is growing concern about falling response rates. 24 The 2007 survey data used for this analysis were based on a response rate of 57%. Nevertheless, great care was taken in trying to reduce biases by a sophisticated weighting procedure. In addition, recent non-response analyses of surveys from Scandinavian countries (especially those using a population register as a sampling frame) indicate very little non-response bias on a wide variety of physical and mental health measures. [25] [26] [27] The potential impact of economic recession has already been discussed. Changes in treatment policy were also considered. There was a significant increase in the prescribing of antidepressants between 1993 and 2007, but relatively large numbers needed to treat and the fact that a clear majority of those with neurotic disorder do not seek treatment imply only a small effect on prevalence. 28 The proportions taking medication for a psychological or emotional problem (anxiolytics, hypnotics, antipsychotics or antidepressants) increased only slightly between 2000 and 2007, from 5.5% (95% CI 4.9-6.2) to 5.8% (95% CI 5.2-6.4). There was also an increase in those receiving counselling or therapy, from 1.5% (95% CI 1.3-2.2) in 1993 to 2.3% (95% CI 1.9-2.7) in 2000 and 2.7% (95% CI 2.2-3.2) in 2007, but the numbers involved are small and unlikely to affect the estimates of age and cohort difference.
Although other solutions are possible, the age-cohort specification is a parsimonious and theoretically plausible account of the prevalence of common mental disorder in the male population. Indeed, it is a strength of our study that the results in men remained consistent, with only limited change in prevalence across analyses and outcomes. The pattern in women is less clear, and our conclusions about trends in women are tentative.
Some further potential limitations of the study must also be borne in mind. First, the outcomes presented here exclude some categories of mental disorder, including psychoses, severe affective disorders and substance misuse problems. Second, people who were homeless or living in institutions, likely to be older and in poorer mental health than those in private households, were not covered in these surveys, although they were surveyed elsewhere in the National Survey Programme. 29, 30 This subgroup is, however, quite small, at least at ages less than 65 years, and exclusions remained the same with each wave, so trends are unlikely to be affected.
Implications
Members of the cohort born in 1950-6, which was the first to experience higher rates of disorder in men, are forerunners of the 'baby boom' generation and were teenagers during the 1960s. This cohort was among the first in the UK to experience teenage culture, both home-grown and imported from the USA, and arguably the early impact of this on life choices may have been greater for men. The 1950-6 cohort may have experienced both wider opportunities and greater exposure to harmful substances when making the transition to adulthood than preceding cohorts.
Our finding of subsequently stable rates contradicts popular media stories of a relentlessly rising tide of mental illness, 31 at least for men. Stable prevalence in the male population, together with peaking of the prevalence of common mental disorder at about age 50 years, indicates that a large increase in projected rates of poor mental health is unlikely in the male population in the near future. Demand for treatment for common mental disorders may even fall as the male population ages, although the possibility of relatively short-term fluctuations due to economic conditions remains open and timely. 32 Trends in common mental disorder in women are less clearly identified, with considerable increases in the prevalence of sleep problems, but no clear increase or even some decrease in other measures. Further research is needed to relate these age and cohort differences to drivers of mental health such as employment status and family composition. 
